NMR studies of Escherichia coli acyl carrier protein: dynamic and structural differences of the apo- and holo-forms.
Two indicators of conformational variability of Escherichia coli acyl carrier protein (ACP) have been investigated, namely backbone dynamics and chemical shift variations of ACP. Hydrophobic interactions between the 4'-PP prosthetic group and the hydrophobic pocket enclosed by the amphipathic helices resulted in chemical shift perturbations in the residues near the prosthetic group binding sites and contact sites in the hydrophobic pockets upon conversion from apo- to holo-forms. At pH 7.9, destabilization of ACP due to negative charge repulsions and the deprotonated state of His 75 resulted in observed chemical shift changes in the C-terminal region. Model-free analysis showed that the alpha(1)alpha(2) loop region near the prosthetic group binding site in ACP shows the greatest flexibility (lowest S(2) values) and this result may suggest these flexibilities are required for structural rearrangements when the acyl chain binds to the prosthetic group of ACP. Flexibility of ACP shown in this study is essential for its ability to interact with functionally different enzyme partners specifically and weakly in the rapid delivery of acyl chain from one partner to another.